Introduction
Iridium(III) complexes are attractive phosphors because of their generally high photoluminescence quantum yields, F PL , their relatively short emission state lifetimes, t PL , and their facile and wide emission color tunability as a function of ligand identity. based on a 2-phenylpyridinato (ppy) scaffold, and one five-membered chelating diimine N^N ancillary ligand such as 2,2'-bipyridine (bpy), 1,10-phenanthroline (phen) or their derivatives.
The emission energy is normally tuned through substituent decoration about these ligands, with typically electron-withdrawing groups attached to the C^N ligands and electron-donating groups incorporated onto the N^N ligand. These changes in electronic properties of the different ligands are used in concert to increase the HOMO-LUMO gap, and by extension the energy of the emissive triplet state. Much less attention has been devoted to the impact of changing the chelate ring size of either ligand type on the emission energy, particularly in the context of the incorporation of an sp 3 carbon spacer between the coordinating rings, breaking their conjugation. Bidentate chelating C^N ligands forming six-membered rings remain rare and can be assigned into one of two categories, whether they contain conjugated 5 or nonconjugated 6 chelating ligands. Recently, we reported 7 a series of tripodal C^N^C ligands based on 2-benzhydrylpyridine that can form three six-membered chelate rings through a double C-H bond activation when coordinated to the iridium center. We also investigated the impact of a conformationally flexible C^N ligand within a family of [Ir(bnpy)(N^N)]PF 6 complexes; employing the nonconjugated six-membered chelating benzylpyridinato (bnpy) as the C^N ligand. 8 Depending on the nature of the N^N ligand, we observed phosphorescence ranging from yellow to red and marked variations of the ratio of the conformers. The two complexes [Ir(ppy) 2 (dpy-R)]Cl [where R = O and N-NH 2 , giving dpy-R as di-2-pyridylketone and 2,2'-(hydrazonomethylene)dipyridine, respectively] are very poor emitters in acetonitrile, with F PL < 0.5%. The former exhibits an unstructured emission centered at 678 nm, whereas the latter displays a blue-shifted, structured emission profile (l PL = 480, 510 nm). A more widely studied six-membered chelate N^N ligand is di(pyridin-2-yl)amine (dpa). [19] [20] respectively.
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Results and Discussion
The ancillary ligand pmdp, L1, was obtained in 40% yield as a beige solid following a modified procedure 21 wherein 2-benzylpyridine was treated with n-BuLi at -78 °C and subsequently reacted with 2-fluoropyridine under S N Ar conditions. Complexes 1 and 2 were obtained as their hexafluorophosphate salts in a two-step synthesis following our previously reported protocol. 18a After column chromatography on silica (eluent: 0 -8% MeOH in CH 2 Cl 2 ) followed by an ion exchange with aqueous NH 4 PF 6 and recrystallization, complexes 1 and 2 were isolated as yellow solids in excellent yields (81% and 89%, respectively) as their hexafluorophosphate salts. Solution-state NMR spectroscopy in CDCl 3 revealed the orientation of the phenyl ring on L1 to be in a pseudo-axial configuration. The complexes were characterized by 1 H, 13 C and 31 P NMR spectroscopy and, for 1, 19 F NMR spectroscopy;
ESI-HR mass spectrometry, elemental analysis, and melting point determination (see Figures S1−S12 in the Electronic Supporting Information, ESI †, for NMR and ESI-HR mass spectra).
Crystal Structure
Single crystals of sufficient quality of 1 were grown from vapor diffusion of a CH 2 Cl 2 solution of the complex with hexane acting as the anti-solvent. The structure of 1 was determined by single-crystal X-ray diffraction (see Figure 1 , and Table S1 in the ESI †). An interesting feature revealed by the crystal structure of 1 is the geometry of the N^N ligand, which has the phenyl substituent in a pseudo-axial configuration . Additionally, the pyridines of the ligand are affected by two conflicting preferences: that of the iridium centre for an octahedral coordination geometry, and that of the methine carbon for a tetrahedral geometry. This results in the pyridines adopting a splayed V-shape with respect to the methine [C py -C methine -C py angle 117.3(4)°], the planes of the pyridine rings inclined at 39.2(2)° to each other, and angled such that the iridium centre does not sit in the same plane as either of these rings.
Electrochemical Properties
The electrochemical behavior of 1 and 2 was evaluated by cyclic voltammetry (CV) and differential pulse voltammetry (DPV) in deaerated MeCN solution at 298 K, at a scan rate of 100 mV s −1 , using Fc/Fc + as the internal reference and referenced with respect to SCE (0.38 V vs. SCE). 22 The voltammograms are depicted in Figure 2 and the electrochemistry data are found in Table 1 . Both complexes exhibit a quasi-reversible single electron oxidation, which can be attributed to the Ir(III)/(IV) redox couple with contributions from the C^N ligands. 24 Complex 1, bearing the dFmesppy C^N ligands, displays a notably more positive oxidation potential (1.79 V) than 2 (1.36 V) due to the presence of the electron-withdrawing fluorine atoms, a trend that can be also seen in the comparison of R1 (1.59 V) and R2 (1.17 V in CH 2 Cl 2 ). Both 1 and 2 are more difficult to oxidize compared to their respective reference complexes R1 and R2, demonstrating that the less-conjugated pmdp ligand influences less strongly the oxidation potential of the complex than the more p-accepting dtBubpy ligand used in the reference complexes. Upon scanning to negative potential, surprisingly no reduction wave is observed for complex 1. Complex 2 exhibits three reduction waves, with the first being irreversible (- 
Photophysical Properties
To study the impact of the interruption of the electronic communication between the pyridine rings within the ancillary ligand L1, we investigated the photophysical properties of 1 and 2. UV-vis absorption spectra for 1 and 2 are shown in Figure 3 with the data summarized in Table S2 in the ESI †. The photoluminescence properties of 1 and 2 were investigated at 298 K in degassed MeCN (Figure 3) , as polymethyl methacrylate (PMMA) doped films (5 wt% of complex in PMMA) and as spin-coated neat films (Figure 4a ). The spectra of 1 and 2 in a 2-methyltetrahydrofuran (2-MeTHF) glass at 77 K are depicted in Figure 4b . The photophysical data of 1 and 2 and R1 and R2 are summarized in Table 2 . [19] [20] .
Upon photoexcitation at 360 nm in MeCN, 1 and 2 show structured emission profiles, indicative of an emission with a significant ligand-centered character (see below for spin densities), with maxima at 460 and 480 nm for 1, and 481 and 509 nm for 2, the former being more intense in both cases. The emission maxima of 1 is blue-shifted by 55 nm (2322 cm -1 ) compared to that of R1 (l PL = 515 nm), 18a which itself presents an unstructured mixed chargetransfer emission profile. The same trend is observed when comparing the emission of 2 to R2 (l PL = 577 nm in CH 2 Cl 2 ). [19] [20] Comparison of the photophysical properties of 2 with the archetype complex [Ir(ppy) 2 (bpy)]PF 6 (l PL = 602 nm, F PL = 9%) reveals an even more The photoluminescence quantum yields of the neat films (F PL, Neat ) are lower (F PL,Neat = 21 and 9% for 1 and 2, respectively) than those seen in the solution-state measurements. The decrease in F PL in neat films was also observed in R1 and R2 and can be explained by π-stacking intermolecular interactions between mesityl rings on adjacent complexes, providing an avenue for aggregation-caused quenching. Both complexes exhibit a three-component emission decay in the sub-microsecond regime in neat films, significantly shorter than in doped PMMA films. There is no significant shifting in the emission energy at low temperature compared to measurements at 298 K, reflecting that the emission remains ligandcentered under both sets of conditions. The emission decay profiles for both 1 and 2 are biexponential in the glass, with an expected much longer emission lifetime compared to those in MeCN.
Theoretical calculations
To gain more insights into the nature of the excited-states in both 1 and 2, we have protocol is physically sound for the considered complexes. The DFT calculations indicate that when going from 1 to 2, the energy of the HOMO increases by 0.34 eV, which is rather consistent with the electrochemical value (0.43 eV, see Table 1 ), whereas the energy of the LUMO is shifted to higher energy by 0.11 eV, resulting in a HOMO-LUMO gap that is smaller by 0.23 eV in the fluorine-free complex. As can be seen in Figure 5 , the HOMO is mainly centered on the metal and the cyclometalating aryl rings of the C^N ligands, whereas the LUMO is principally localized on the pyridyl rings of the C^N ligand that is the furthest away from the ancillary phenyl ring. This holds for both compounds, so that the observed electrochemical differences are mainly due to the inductive effects of the fluorine atoms and not to a change in shape of the frontier orbitals. These MO topologies are also consistent with the fact that the energy of the HOMO significantly varies from 1 to 2, whereas the LUMO energy is less affected. These three absorptions mainly correspond to HOMO-1 to LUMO+1, HOMO-2 to LUMO and HOMO-2 to LUMO+1 electronic transitions, indicating that the first and the third present a significant CT character towards the N^N ligand.
In 1, the DFT computed 0-0 phosphorescence wavelength is 476 nm, a value that takes into account the zero-point vibrational effects. In 2, the computed value is 501 nm, at lower energy in agreement with experimental data. In both 1 and 2, the spin density plot of the lowest triplet excited-state shows contributions from the metal and C^N ligand residing the closest to the phenyl ring of the ancillary ligand, confirming the mixed nature of the emitting state ( Figure 6 ). We would therefore make the hypothesis that the interaction with the phenyl ring of the ancillary ligand tends to stabilize the spin density on the closest C^N ligand.
Indeed, for 2, we have been able to locate a triplet state presenting a more uniform delocalization of its density on both C^N ligands, but it is higher in energy than the one represented in Figure 6 . consists of two pyridyl rings, whose electronic crosstalk is disrupted by a phenyl substituted methylene group. For both complexes we performed the synthesis, characterization and optoelectronic properties. The crystal structure of 1 reveals that the phenyl substituent on the ancillary ligand adopts a pseudo-axial configuration. We have shown that by using such an ancillary ligand a significant blue-shift in the emission is observed for 1 and 2 compared to their reference complexes R1 and R2. The photoluminescence quantum yields were lower compared to the reference complexes as a consequence of the increased fluxional motion of the ancillary ligand. Photoluminescence studies were also performed in neat films and the PMMA-doped films showing similar structured emission profiles. We have demonstrated that employing the nonconjugated N^N ligand 2,2'-(phenylmethine)dipyridine, L1 is a successful strategy to blue-shift the emission of Ir(III) complexes.
Blue and blue-green-emitting cationic Ir(III) complexes bearing mesitylated C^N ligands and a nonconjugated N^N ligand have been studied, and the properties of these complexes contrasted to reference complexes bearing a conjugated N^N ligand to elucidate the impact of both the chelate ring size and the breaking of conjugation in the ancillary ligand on the optoelectronic properties of the complex.
